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ACOUSTICS See Audio 


AIR NAVIGATION 
Ait traffic contol today and tomorrow Pt 1 
Pt 2 Improved navigation aids needed to tighten 
wasted airspace ....... ‘ 
CRT provides three-dimen sional di splays . 
ECCANE: Aircraft navigation: is doppler 
or inertial better? 
Eliminating the human observer in air and 
space scouting missions 


AIRCRAFT 

Adaptive contro! helps X-15 fly 60 miles high 
New symbols adopted for military planes 

TFX fighter bomber 

Testing space craft with induction heaters 
Transistor systems for precision helicopter flying 


ALARM SYSTEMS 
ton orbs wam of excessive r-f field strength . . 


AMPLIFIERS 
(See also Lasers; Magnetic Amplifiers; Mi ini 





Parametric Amplifiers; Transistor Circuits; Tube Circuits) 


D-c amplifier uses solion tetrodes.... p108 
Differential amplifier grown in silicon block anekleee 
Get stability through mismatching p50 
High-frequency limiter amplifier solves phase- 

shift problems p44 
How to design transformerless audio frequency 

power amplifiers . p50 
Improved superregenerator has quench converter p53 
Key to faster computers: ten-nanosecond amplifier..... p39 
Low-level encoding approach: latest details of 

Titan II telemetry ore 
New approach to serial decoding eliminates 

static storage p32 
New design method optimizes gain-bandwidth p54 
New tunnel-diode preamplifier improves 

phased-array radar j ps7 
Putting a servo amplifier on a a small silicon wafer 
Two easy ways to stabilize power-transistor 

hi-fi amplifiers ....... ceeee p56 
Two-way cable repeaters take o oceans in stride a - p24 
Ultrahigh-impedance amplifier for precise 

measurements . 


ANALYZERS 
(See also Instruments; Test Equipment) 
Automatic checkout equipment for today’s 
complex systems 


ANTENNAS 
Antenna bridge measurements 
Antenna innovation: glass-fiber tube focuses 
MGPOWNVG BIMME nn wo snes dvdowssndccsecancrvoved Bs 
maximum bandwidth with dipo'e antennas 
Giant Haystack radar facility 
IRE oe meng Tropo systems better with 


Rl ~ shew 4s designed for Gemini radar 
Millimeter waves - what we have, what we need p37 
Modem antennas in space communications p39 
Northeast Electronics Research and Engineering 

Meeting Highlights . p35 
Quadruple dish covers 2. Gc band ... howe 
Ready-reference data simplifies antenna design 
Smith-chart short cut renormalizes feedline 

impedances 
Special antenna for 4 moon capsule ............. 
Spuncast plastics achieve reflector precision 
Steering radar antenna beams with a lossless 

r-f matrix . 
Up-to-date nomograph aids tropo antenna design. eae 


ATMOSPHERIC STUDIES 
lonosphere-mapping sateilite to try laser- 
bounce ranging 
Long staircase generator 
Mariner || instrumentation: what will it see on Venus? . 
New communications propagation path may lie 
above the exosphere 
Recent refraction data corrects radar errors 
Scientists prepare to study quiet sun 


AUDIO 
Better speech quantizing for pulse-code modulation... . 
Combined coding increases spectrum usage. . 
Fiber-optic array recognizes audio pattems 
How to design transformeriess audio-frequency 
power amplifiers 
Novel circuit damps transients in voice-operated 
transmitters 
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Aug 31 
Nov 9 


Oct 19 
Nov 30 
Oct 12 
Sep 7 


Nov 2 
Jul 27 
Dec 21 


Nov 16 
Nov 16 
Nov 30 


Jul 13 
Oct 26 
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Oceanographers grapple with telemetry problems 

Simple f-m demodulators for audio frequencies... 

Synchronism doesn’t matter in pulse-code 
modulated speech 

Television audio stereo 

Two easy ways to stabilize power-transistor 
tu-fi amplifiers 


AUTOMATIC TESTERS 

Automatic checkout equipment for today’s 
complex systems 

Checking readiness of missile guidance systems 


AUTOMOTIVE 

Auto buyers are sti!! not sold on transistor 
igution systems 

Computer Appiications Symposium: Computer unsnar!s 
traffic in tunnel 

Industrial engines get breakeriess ignition 

Unique engine tachometer uses only passive 
components : oan 





B 
BIOPHYSICS See Medical Electronics 


BRIDGE CIRCUITS 

Antenna bridge measurements 

Constant-current regulator speeds relay testing . 

Designing special power supplies for voltage- 
tunable oscillators : 

Microwave conversion efficiency reaches 0%. 

Three ways to measure varactors of the future 

Using new devices: field-effect transistor oscillators 


BUSINESS 


Aerospace R&D paces West's record-breaking sales ... 


Army going into production on micromodules . 

EIA sees $13.1 billion sales in 1962 

Prices of electronic stocks during market shakeout 

Small companies continue to dominate electronics 
industry ... 

Will new projection system sharply boost color-tv 





CABLES 

Compact new instrument finds undersea cable faults 

Eliminate trial and error in broadband impedance 
matching. . ‘ 

Hamess boards use full scale photos wun 

New cables withstand more heat . 


Smith-chart short cut renormalizes feedline , i. 


impedances , 
Two-way Cable repeaters take oceans in stride 


CaP. 

Failure analysts curb device faults 

How to design micromodules.. . ° 

Increasing corona thresholds in dielectrics 

Rapid selection of VHF bypass capacitors 

Reliability of tantalum capacitors increased 

Switching high microwave power 

Three ways to measure varactors of the future . 

Tuner elements ride piggyback 

Unique power supply delivers constant voltage and 
current 


CATHODE-RAY TUBES 
CRT provides three-dimensional displays 


CHARACTER READERS 

First step in character recognition - im 
processing with optical panels 

Handwriting reader recognizes whole words 


Photo reader aids pattern recognition study........... 


Print reader recognizes variety of fonts 
COAXIAL CABLES See Cables 
COLOR TELEVISION 


Color Tv based on Land theory uses two-single- 
gun tubes . 


Sunflower optics: anew ‘concept in color Tv display ... 


Will new projection system sharply boost color Tv 


COMMUNICATION 
Atomic frequency standards for highest accuracy 


Better speech quantizing for pulse-code modulation .. .. 


Combined coding increases spectrum usage 
Design of advanced Syncom begins . 


Diode lasers to accelerate optical communications .... 


Faster frequency switching with phase-lock oscillators. p54 
Getting signals through to submarines ps2 
Giant Haystack radar facility . eee . pad 
How H-blast affected communication ti aks p20 
IRE Symposium: Tropo systems better with 

seven beams p24 
Land mobile radio seeks end to frequency squeeze pls 
Modem antennas in space communications ox” 
Modulation technique combats impulse noise po2 
New communications propagation path may lie 

above the exosphere...... p26 
Next step is laser communications: direct 

demodulation of signals 
Polarizers modulate laser beam 
Project Relay communications satellite 
Single sideband exciter uses planar silicon transistors 
Spuncast plastics achieve reflector precision 
Synchronism doesn’t matter in pulse-code 

modulated speech 
Telstar aids NASA budget 
Telstar to offer transoceanic TV 
Telstar’s Tv programs underline U.S 

European cooperation |. 
Up-to-date nomograph aids tropo antenna design 
Versatile zener diode array forms high-speed quantizer 


COMPONENTS 

Failure analysts curb device faults 

How to choose air-tight sealing materials . . 
Ordered geometry for component design 
Reliability: 1962 


COMPUTERS 
Computer Applications Symposium: Computer 
unsnaris traffic in tunnel 
Computer makes maps from stereo photos 
Cryosar: promising element for tommorow’ s computers 
O-c level shifter checks new computer modules 
Form logic matrix with diode ribbons 
improved electronic differentiator has low noise factor 
Japan closing computer door......... 
Key to faster computers ten-nanosecond amplifies . 
Latest military computer applications 
New approach to serial decoding eliminates 
static storage 
Nonlinear resistors enhance dispiay-panel contrast 
Photo reader aids pattern recognition study . . 
Versatile analog storage uses ferrite cores 


CONFERENCES 
ACM: Computer makes maps from stereo photos 
AMA: Eye examinations are automated 
Armour Symposium: Failure analysis: key to 
better reliability 
Computer Applications Symposium: Computer 
unsnarls waffic in tunnel ...........-..00065 : 
Conference on Maintainability of Electronic 
E it: Military lity specs 
aim at simplifying repair jobs ane 
ECCANE: Aircraft navigation: is doppler or 
inertial better? 
EIA Winter Conferences: Panel urges weapons 
system planners tobe more realistic . ; 
Farnborough Air Show: Missile cutback rocks 
British aviation electronics ... 
!AS: Designers see space guidance systems turning 
into mosaics of optical cells . 
IRE a Tropo systems better with 





en beams 
IRE? PCED: Electrostatic focusing gives name 
greater efficiency ..... 
JACC: Adaptive automatic control stressed 
NEC: forum for industry-education cooperation 
National Electronics Conference technical preview 
Navy Laboratory Microelectronics Conference: 
Navy to push microelectronics development programs 
Northeast Electronics Research and Engineering 
Meeting Highlights ... 
NEREM: New England launches drive for more 
space work 
NEREM: What lies ahead for transistors? .. 
PGMIL: Latest military computer applications 
Pacific Energy Conversion Conference: exotic 
power sources 
Solid State: New infrared-generating diode transmits 
television over modulated light ray 
Symposium: Optical techniques can raise 
computer speed . . 
Symposium: Will diode lasers obsolete earlier lasers? . 
Symposium on Advanced Propulsion Techni ques: 
Lasers can aid plasma propulsion . .. 
WESCON: Aerospace R&D paces West's record- 


WESCON: Sets new records 
WESCON: Spotlights frontiers in electronics 
WESCON 1962: a technical preview 





CONTROL CIRCUITS 

Adaptive control helps X-15 fly 60 miles high 

How ‘to select shaft-position encoders 

Shaft resetter reduces loading ; 

Testing space craft with induction heaters . oe 
Thermoelectric chamber stabilizes p-c board . o«e 
Transistor circuits control small d-c motors . 
Transistor systems for precision helicopter oes 
Transistors save truck batteries oi 


CONVERTERS 


Balinverter - frequency-insensitive balanced converter . 


D-c level shifter checks new computer modules 

How to select shaft-position encoders ‘ 

Improved superregenerator has quench converter 

Inexpensive converter gives 5,000 volts d-c .. 

Microwave conversion efficiency reaches 70% 

New approach to serial decoding eliminates 
static storage . ‘ t 

New way to multiply Q with transistors 

Precise converter takes current analog of digital 
voltage pulses ails vr 

Shaft resetter reduces loading 

Versatile zener diode array forms highspeed 
quantizer ... i 


CORES 

(See also Ferrite Devices; Magnetics; Memories) 
Broaden transfermer frequency response . ~ 
Novel digital signal generator uses magnetic- 

core pegboard 
Tristable cores detect errors in binary data Seo 
Unconventional approach to pulse-width measurements 
Versatile analog storage uses ferrite cores 


CRYOGENICS 

Cryosar: promising element for tomorrow's computers 
Diode makes accurate cryogenic thermometer 

Gas process makes superconducting wire. . 





DATA PROCESSING 

Air traffic control today and tomorrow Pt 1 
Pt 2 improved navigation aids needed to tighten 
wasted airspace 

Simple f-m demodulator for audio frequencies 


DELAY LINES 

Glass digital delay lines: new computer component 
Novel siotted line uses slow-wave technique 
Optimum mode for magnetostrictive delay lines ..... 


DETECTORS 
(See also Diodes; Infrared; Nucleonics; Photoelectric 
Devices; Radiation; Transducers) 
Mariner || instrumentation: what will it see on Venus? 
Simple f-m demodulator for audio frequencies 
Unique two-channel tachometer uses radioisotopes .... 


DIGITAL TECHNIQUES See Pulse Techniques 


DIODES 
(See also Tunnel Diodes) 
Better ways to protect transistors with zener 
diodes and fuses 
Cooled diode cuts noise in parametric amplifier 
Diode lasers to accelerate optical communications 
Diode makes accurate cryogenic thermometer 
Evaluating integrated-circuit performance . 
Failure analysts curb device faults ... 
Faster zener diodes make new uses possible . 
Five new diode circuits for nanosecond microwave 


Form logic matrix with diode ribbons ..... 
Gallium-arsenide diode sends television by 
infrared beam ..... 
Logic blocks offer design flexibility . = 
Microwave conversion efficiency reaches 70%. 5 
More on avalanche breakdown 
New approach to locked-pair tunnel diode logic 
New infrared-generating diode transmits television 
over modulated light ray 
New light source from tiny crystal 
New vapor-deposition process creates tunnel diodes . . 
Ne: tep in laser communications: direct 
demodulation of signals ....... 
1962 WESCON: a technical preview » 
PNP-NPN circuits: new look at a familiar connection . 
Progress and pitfalls in microelectronics ... 
Semiconductor modulators for modem magnetrons 
Two transistors equal one constant-current diode 
Versatile zener diode array forms high- 
speed quantizer . 
Why use silicon rectifiers for high-voltage service? .... 
Will irradiation really improve transistors? 


DISPLAYS 
Air traffic contro! today and tomorrow Pt 1 
Pt 2 Improved navigation aids needed to tighten 
wasted airspace 
CRT provides three-dimensional displays 
Compact new instrument finds undersea cable faults ... 
Eliminating the human observer in air and space 
scauting missions 
First step in character recognition - image 
processing with optica! panels... 
Improved display panel described . 
New approach to electroluminescent displays 
Nonlinear resistors enhance display-panel contrast .... 
Reliable circuit supplies high peak defiection voltages. 
Simple curve tracer displays transistor beta 


Use raster oscilloscopes for faster time measurements . 


DIVERSITY RECEPTION 
Versatile diversity combiner handies most missile 
range signals 


- p42 
ps9 





EDUCATION 

Five years? or a better four? 

Preparing tapes for audio-visual aids 

Technicians: there aren’t enough to meet 
industry’s needs 

Who’s minding the stockroom? 


ELECTROLUMINESCENCE 

First step in character recognition - image 
processing with optical panels - 

New approach to electroluminescent displays 

New light source from tiny crystal 

Nonlinear resistors enhance display-panel contrast 


ELECTRONIC COUNTERMEASURES 
Using double-ridge waveguide for electronic 
countermeasures 





FERRITE DEVICES 

Ferrite shapes pose no problem . . 

Garnet simplifies preselector ......... 
New trends in low-power ferrite limiters 
Tristable cores detect errors in binary data. 
Versatile analog storage uses ferrite cores 


FILTERS 

Design problems of modetn television transmitters 
Easy-to-use nomographs eliminate filter calculations .. 
Easy way to design ceramic resonator filters . 
Modulation technique combats impulse noise... ... 
New magnetic rods simplify circuits ..... 

Simplified low-pass filter design . 


FOREIGN ELECTRONICS 

Competition from Japan . 

Electronics in Canada oni 

Hong Kong‘s transistor radio exports s soar to 
100, 000 a month . : 

Japan closing computer door 

Japan, revisited 

Japanese aim at computer market... 


FREQUENCY MODULATION 

Can varactors get rid of f-m distortion in reflex 
klystrons? 

New pulse modulation method | varies both frequency 
and width . ° 

New trends in ‘low- -power ferrite lin iters 


FUSES 
Better ways to protect transistors with zener diodes 
and fuses .... 





GENERATORS 
(See also Oscillators; Power Supplies; Test Equipment) 
Compact new instrument finds undersea cable faults... p48 
Gravity-wave generator is being built ................ p66 
Long staircase generator 
Magnetic pickup generates frequency markers 
New light-wave generators are tunable .............. 
Novel digital signal generator uses magnetic-core 
pegboard... ont 
One more transistor makes a linear sawtooth 
PNP-NPN circuits: new look at a familiar connection .. 
Simple square-wave generator 


GUIDED MISSILES 
Automatic checkout equipment for today’s complex 


Checking readiness of missile guidance systems 
Farnborough Air Show: Missile cutback rocks British 
aviation electronics ...... fia 
Low-level encoding approach latest details of 
Titan II telemetry . : 
Microwaves measure solid fuel burning rates 
Ultraviolet space telescope will scan the stars ....... 
Versatile diversity combiner handles most missile- 
range signals... 





INDUCTION HEATING 
Testing space craft with induction heaters ........... 


INDUSTRIAL ELECTRONICS 

Industrial engines get breaketless ignition 

New approaches to electronic self-repair 

Providing thermocouple compensation at low cost . 
Testing space craft with induction heaters 


INFRARED 
Circuit inspections speeded with infrared 
Gallium-arsenide diode sends television by infrared 


Handy nomogram speeds infrared system design . 
Laser emits visible and infrared light 

Mercury and cadmium improve IR detectors 
Nationa! Electronics Conference technical preview 
Twin tracker follows missiles 


INSTRUMENTS 
(See also Anal G R 





Automatic checkout equipment for today’ s complex 
systems 

How to measure coulombs in irregular pulses 

Mariner |i instrumentation: what will it see on Venus? . 

Microscope - Tv helps train assemblers 

Ultraviolet space telescope wil! scan the stars 

Unique engine tachometer uses only passive 


INTEGRATED CIRCUITS See Microminiaturization 


INTERFERENCE 

Analysis center begins probe of space tracking RF!.... p20 Aug 17 
How H-blast affected communication links....... p20 Jul 20 
Will d-c power cause interference? ‘ Meise wee ae 
Will interference specs get tougher? ....... -sses» P28 Nov 16 


INVERTERS 

(See also Converters; Power Suppiles) 
New circuit design raises inverter frequency limits .... p59 Oct 26 
Novel design techniques for tansistor digital circuits . p42 Aug 24 
Overcoming turn-on effects in silicon controlled 

rectifiers . Aug 17 





KLYSTRONS 
Can varactors get rid of f-m distortion in reflex 

klystrons? 
|RE-PGED: Electrostatic focusing gives klystrons 

Geass CUIGEG 6 5.0.0 hike cesdseerccsesiecvecssen’e p26 
New design concept reduces klystron weight ......... p36 
Silver anniversary of klyston . . 





LASERS & MASERS 
Diode lasers to accelerate optical communications .... Nov 16 
Diode lasers - will they obsolete earlier lasers? Nov 23 
Doppler laser measures speeds down to 0.00004 mph .. Jul 20 
Field increases laser instantaneous output iqecaye Jul 20 
lonosphere-mapping satellite to ty laser-bounce 

mnveas Sep 7 
Laser action is observed in glass fibers and rods .... Aug 31 


‘Laser emits visible and infrared light Se . Sep 28 


Laset-pumped maser shows way to fill spectrum gap... p58 Jul 13 
National Electronics Conference technical preview..... p39 Oct 5 
New optical masers use dissociative mechanism ...... p62 Jul 
Next step in laser communications: direct demodulation 

of signals Aug 31 
Northeast Electronics Research and Engineering 

Meeting Highlights Nov 2 
Polarizers modulate laser beam ............6.00005 ‘ Aug 24 
Single noble gases give 14 more laser frequencies..... p28 Aug 17 
Symposium on Advanced Propulsion Techniques: 

Lasets can aid plasma propu!sion 
Tetracyc!e-frequency laset would use d-c pumping... 
“Traveling wave” laset amplifies light image 


LOGIC CIRCUITS 
Better speech quantizing for pulse-code modulation.... p84 
Cryosar: promising element for tomortow’s computers px 
Form logic matrix with diode ribbons 
improved electronic differentiator has low noise factor . p46 
Logic biocks offer design flexibility 
Low-level encoding approach: latest details of 
Titan || telemetry 
New approach to locked-pair tunnel -diode logic 
New entry in microelectronics: high-density silicon 
matrices 
Nonlinear resistors enhance display-pane! contrast p33 
Novel design techniques for transistor digital circuits . p42 Aug 24 
Progress and pitfalls in mictoelectronics ............ p45 Oct 19 
Unconventional approach to pulse-width measurements . p51 Oct 26 
Unique tunnel-diode circuit performs odd-and-even 
logic ..... . ' pol Oct 19 


LOUDSPEAKERS 
Loudspeaker experts appraise trends ................ p70 Dec 7 
Loudspeaker rating system proposed. . ve p30 Jul 6 





MAGNETIC AMPLIFIERS 
New transistor regulator handles 500-watt outputs p48 Sep 21 
Novel bi-level regulator reduces storage capacitance .. p74 Aug 10 


MAGNETICS 

(See also Ferrites; Memories; Superconductivity; Thin Films) 
Cascading ups parametric amplifier gain . po0 Sep 14 
Hall probes improve magnet testing ~-+-» P66 Nov 16 
Magnetic pickup generates frequency markers .. |... p56 Nov 16 
Measuring acceleration by magnetic suspension p62 Oct 12 
New magnetic rods simplify circuits po2 Jul 13 
Novel digital signal generator uses magnetic-core 

pegboard p46 Jul 6 
Optimum mode for magnetostrictive delay lines p43 Aug 31 
Tristable cores detect errors in binary data........... p60 Oct 5 
Unconventional approach to pulse-width measurements . p51 Oct 26 


MAGNETOSTRICTION 
New transformers may bring transistor Tv 
Optimum mode for magnetostrictive delay lines...... Fe 


MAGNETRONS 


Designing special power supplies for voltage-tunable 
oscillators 


MANPOWER 

Aerospace R&D paces West’s record-breaking sales ... p20 
More computing talent on the way from colleges 

Technicians: there aren’t enough to meet industry’s 


West starts recruiting early .... 
Who's minding the stockroom? 


MARKETING See Business 


MATCHING 
Eliminate trial and error in broadband impedance 

Sep 28 
Get stability through mismatching Oct 19 
How copper wire balances parallel power transistors... Nov 23 
Smith-chart short cut renormalizes feedline impedances. p53 Nov 16 


electronics 





MEASUREMENTS 
Atomic frequency standards for highest accuracy 
Hall probes improve magnet testing 
interferometer is designed for Gemini radar .. . 
Measuring acceleration by magnetic suspension . 
Microwaves measure solid fuel burning rates 
New ionosphere measurement technique: plasma 
frequency probe 
Twin tracker follows missiles ..... 
Ultrahigh-impedance amplifier for precise measurements p49 
Unique two-channel! tachometer uses radioisotopes .... p44 
Use raster oscilloscopes for faster time measurements . p38 


MEDICAL ELECTRONICS 

Eye examinations are automated 

Inexpensive monitor reads blood pressure automatically p40 
R-f energy powers latest biomedical devices 5; 


MEMORIES 

Glass digital delay lines: new computer component .... p60 
192 WESCON: a technical preview 

Novel digital signal generator uses magnetic-core 


Tristable cores detect errors in binary data 


METEOROLOGY 
Scientists prepare to study quiet sun 


MICROMINIATURIZATION 

Army going into production of micromodules 

Designing circuits on alumina substrates 

Designing molecular circuits for use in complex 
systems 

Differential amplifier grown in silicon block 

Electron beam cutting for microelectronics . 

Evaluating integrated-circuit performance .. 

How to design micromodules 

How wil! thin-film triodes perform? 

Latest design techniques for linear microcircults 

Micromodules show durability plus radiation resistance p30 

Navy Laboratory Microelectronics Conference: Navy to 
push microelectronics development programs 

New entry in microelectronics: high-density silicon 


Progress and pitfalls in microelectronics... 
Putting a servo amplifier on a smal! silicon wa‘ 
Split electrode spot-welds microcircults 


MICROPHONES 
Microphone calculations for the space age 


MICROWAVES 
Antenna innovation: glass-fiber tube focuses microwave 


Countermeasures | receiver tunes with passive elements. p40 
Mariner || instrumentation: what will it see on Venus? . p42 
Microwave conversion efficiency reaches 70% 
Microwave phototube - new detector for optical 
receivers 
Microwaves measure solid fue! burning rates 
Millimeter waves - what we have, what we need 
New trends in low-power ferrite limiters 
Spuncast plastics achieve reflector precision 
Switching high microwave power 
Using double-ridge waveguide for electronic 
countermeasures 


MILITARY ELECTRONICS 
Ait Force revamping systems procurement operations .. p18 
Conference on Maintainability of Electronic Equipment: 
Military maintainability specs aim at simplifying 
tepait jobs .... 
EIA panel ees weapons system plamers to be more 


Latest military computer applications ae 

Navy prepares for VLF detection of nuclear blasts .... 

Using double-ridge waveguide for electronic counter- 
measures 


MINIA TURIZATION 

(See also Microminiaturlzation) 
Ordered geometry for component des! 
Packaging methods for thin fil 


MODULATORS 

Better speech quantizing for pulse-code modulation. ... 

Modulation technique combats impulse noise 

New light-wave generators are tunable 

New pulse modulation method varies both frequency 
and width . ‘ 

New tube shifts phase linearly with “current . 

Semiconductor modulators for modern magnetrons 

Synchronism doesn’t matter in pulse-code modulated 
speech 

Tiny solid-state transmitter may save your life 


MOLECULAR ELECTRONICS See Microminiaturization 


MOTOR CONT ROL 
Transistor circuits contro! small d-c motors .. 
Transistors save truck batteries 


MUL TIVIBRATORS 
Compact new instrument finds undersea cable faults . .. 
Eliminating the first stage of a nonostable multi- 


New complementary transistors make series Schmitt 
circuits practical 

Novel design technique for transistor digital circuits . 

One more transistor makes a linear sawtooth 

Simple square-wave genet ator 





NAVIGATION SYSTEMS 
Atomic frequency standards for highest accuracy 


NETWORKS 
Smith-chart short cut renormalizes feedline impedances. p53 


December 28, 1962 


NOMOGRAPHS 

Easy-to-use nomographs eliminate filter calculations .. 
Handy nomogram speeds infrared system design . 
Microphone calculations for the space age .... 
Nomographs select Tv standards . ease 

Quick way to find radar range 


Up-to-date nomograph aids tropo antenna design “son pe2 


NUCLEONICS 
Are satellites needed to detect secret nuclear 
tests in space? ..... 
Atomic frequency standards for highest accuracy ‘ 
Designers see space guidance systems turning into 
mosaics of optical ceils 
Do field-effect transistors resist nuclear radiation? 
How H-bdiast affected communication links . 
Navy prepares for VLF detection of nuclear blasts .... 





te) 


OCEANOGRAPHY 

Oceanographers decide on frequencies .. . 

Oceanographers grapple with telemetry problems 

Oceanographers seek exclusive radio channels 
IM MAFIMNG DANGS 2.1... cee eeeeeeenee 


OPTICS 
Antenna innovation: glass-fiber tube focuses 
microwave beam ° 
Color Tv based on Land theory u uses two 
single-gun tubes eas 
Diode lasers to accelerate optical communications “ 
Fiber-optic array recognizes audio patterns 
Fiber optics provides high-speed x-ray photos 
First step in character recognition - image 
processing with optical panels... 
Laser action is observed in glass fibers and rods 
Mariner || instrumentation: what will it see on Venus? 
Microwave phototube - new detector for 
optical receivers — 
Modulation technique combats impulse 1 noise..... 
New infrared-generating diode transmits television 
over modulated light ray 
Polarizers modulate laser beam ...... 
Sunflower optics: a new concept in color Tv display . 
—— Optical techniques can raise computer 


ORGANIZATIONS 
Technical operations in the IEEE 


OSCILLATORS 


Sep 21 


(See also Generators; Lasers; Transistor Circuits; Tube Circuits) 


Atomic frequency standards for highest accuracy 

Designing class-C transistor L-C oscillators .... : 

Designing special power supplies for voltage tunable 
oscillators . ad 

Eliminating one-count. uncertainty i in ‘cycle-counting 
interval timers .... 

Faster frequency switching with ‘phase-lock o oscillators 

Getting rid of transients in frequency-shift keying 

Magnetic pickup generates frequency markers . 

New light-wave generators are tunable . 

Testing space craft with induction heaters ...... 

Tunnel-diode oscillator delivers R-F and audio 


Using new device: field-effect transistor oscillators ... 
Varactor-tuned tunnel -diode oscillator now practical ... 


OSCILLOSCOPES 
Simple curve tracer displays transistor beta 


Use raster oscilloscopes for faster time measurements . 


Nov 23 
Jul 27 


Nov 2 


Jul 20 
Oct 26 
Nov 9 
Nov 16 
Oct 19 
Aug 24 
Oct 12 
Dec 21 
Sep 21 


Aug 24 
Dec 28 





PARAMETRIC AMPLIFIERS 

Cascading ups parametric amplifier gain 

Cooled diode cuts noise in parametric amp! fier . 
's this the simplest paramp ever built? .. 

Paramp pump frequency is lower than signal . 
Paramp that tracked Pioneer |V deep-space probe . 


PHOTOELECTRIC DEVICES 

Designers see space guidance systems turning into 
mosaics of optical ceils .. 

How to select shaft-position encoders 

Measuring plating area photoelectrically 

Microwave phototube - new detector for optical 


More watts, longer life for solar cells P 

Next step in laser communications: direct demodutati on 
of signals .... 

Photo reader aids pattern recognition study 

Phototube used for short flash observation .......... 


PHOTOGRAPHY 

Aircraft camera records position automatically 
Electronically-controlled cameras watch Cuba .. 
Fiber optics provides high-speed x-ray photos 
Harness boards use full scale photos 

Need an accurate map? Photograph a satellite . 
Photofabrication makes intricate parts quickly .. 


PLASMA TECHNIQUES 

Hollow cathode enhances plasma electron gun . 

Lasers can aid plasma propulsion 

New ionosphere measurement technique: plasma 
frequency probe 

Northeast Electronics Research and Engineering 
Meeting Highlights 


POTENTIOMETERS 
Analyzing potentiometer requirements 


POWER SUPPLIES 


Designing special power supplies for voltage-tunable 


oscillators 
Inexpensive converter gives 5, 000 volts d-c 


Laboratory supply for transistors 

Microwave conversion efficiency reaches 70%... 

More watts, longer life for solar cells ai 
New circuit design raises inverter frequency limits .... 
Pacific Energy Conversion Conference: exotic power 


Reliable circuit supplies high peak deflection voltages 
R-f energy powers latest biomedical devices 

Tiny solid-state transmitter may save your life. . 
Ultraviolet space telescope wii! scan the stars 

Unique power supply delivers constant voltage and 


Why use silicon rectifiers for high-voltage service? .... 


PRINTED WIRING 

Circuit boards for R&D without photography 
Flash printing of circuit elements . 

How to design micromodules 

Measuring plating area photoelectrically . 
Stamping process used for circuit boards . 
Thermoelectric chamber stabilizes p-c board 
Wiring patterns bonded to pellet les 


PRODUCTION TECHNIQUES 

Checking circuits at minimum cost 
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Packaging methods for thin films 
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Key to faster computers: ten-nanosecend amplifier 

New approach to serial decoding eliminates static 


New circuit design raises inverter frequency limits .... 
New pulse modulation method varies both frequency 


New transistor regulator handles 500-watt outputs 

Noncutoff circuits improve trigger switching 

Novel digital signal generator uses magnetic-core 
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Precise converter takes current analog of digital voltage 
pulses 

Recently derived graphs simplify pulse transformer 
design 

Simple square-wave generator 

Synchronism doesn’t matter in pulse-code modulated 


Tape recorder simulates data transmissions .. 
Testing space craft with induction heaters . 
Unconventional approach to pulse-width measurements . 
Unique engine tachometer uses only passive 

componen' 
Versatile discriminator measures pulse length 
Versatile zener diode array forms high-speed quantizer. 
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RADAR. 

Air traffic control today and tomorrow Pt 1 
Pt 2 Improved navigation aids needed to tighten 
wasted airspace 


Analysis center begins probe of space tracking RF!.... p20 


Checking readiness of missile guidance systems 
Doubling tracking accuracy with a two-way doppler 


system 

Explanation offered for angels on radar displays 

Farnborough Air Show: Missile cuthack rocks British 
aviation electronics 

Giant Haystack radar facility 

How to select shaft-position encoders .... 

interferometer is designed for Gemini radar . . 

lon orbs warn of excessive r-f field strength ... 

Millimeter waves - what we have, what we need .. 

Modern antennas in space communications... 

Modulation techniques cut radar cost ocaancine 

New tube shifts phase linearly with current ........ F 

New tunnel-diode preamplifier improves phased-array 
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Pulse doppler gives radar trackers new velocity 
measuring capability 

Quick way to find radar range .... 

Radar cross section measurements: how accurate are 
they? 

Radar trends: superpower and smarter signal 


Recent refraction data corrects radar errors. . 
Six-in-one radar will track nose cones 
Steering radar antenna beams with a lossless 1-f 





RADIATION 
Is that radiation belt going away next summer or 


Mariner |! instrumentation: what will it see on Venus? . 
Ultraviolet space telescope will scan the stars 

Unique two-channel tachometer uses radioisotopes .... 
Will irradiation really improve transistors? 


RADIO ASTRONOMY 
New communications propagation path may lie above 
the exosphere p26 


RAILROADS 
Y-guide: a new type of surface waveguide ps4 


RECEIVERS 

Balinverter - frequency-insensitive balanced converter. p46 

Countermeasures receiver tunes with passive elements . 

Garnet simplifies preselector 

High-frequency limiter amplifier solves phase-shift 
problems 

New trends in low-power ferrite limiters 

Syfchronism doesn’t matter in pulse-code modulated 
spee: 

Versatile diversity combiner handles most 
missile-range signals 


RECORDERS 
Preparing tapes for audio-visual aids 
Tape recorder simulates data transmissions 


RECTIFIERS 
Microwave conversion efficiency reaches 70% 
Mobile dopants turn germanium resistors into two-way 


New family of rectifiers are reversible . 
Overcoming turn-on effects in silicon controlled 
rectifiers 


REGULATORS 

Constant-current regulator speeds relay testing 

New transistor regulator handles 500-watt outputs 

Novel bi-level regulator reduces storage capacitance .. p74 


RELAYS 
Constant-current regulator speeds relay testing 
Taking bounce out of reed relays 


RELIABILITY 

Armour Symposium: Failure analysis: key to better 
reliability 

Failure analysts curb device faults 

Reliability: 1962 

Reliability of tantalum capacitors increased 


RESEARCH & DEVELOPMENT 

Air taffic control today and tomorrow Pt 1 
Pt 2 Improved navigation aids needed to tighten 
wasted airspace 

Electronics in Canada 

Gravity-wave generator is being built 

NASA will spend $194 million for ground tracking 
in 1963 

New approaches to electronic self-repair .. 

New light-wave generators are tunable 

Print reader recognizes variety of fonts 

R-f energy powers latest biomedical devices. 

Telstar aids NASA budget 


RESISTORS 

Evaluating integrated-circuit performance 

How to design micromodules 

Mobile dopants turn germanium resistors into two-way 
rectifiers 

Noise levels measured for various resistors 

Realistic potentiometer derating 





SALES See Business 


SATELLITES 

Are satellites need to detect secret 
nuclear tests in space? 

Design of advanced Syncom begins 

Doubling tracking accuracy with a two-way 
doppler system 

Interferometer is designed for Gemini radar 

lonosphere-mapping satellite to try laser- 
bounce ranging 

Modern antennas in space communications. .. 

Need an accurate map? Photograph a satellite 

Project Relay communications satellite. 

Satellite ownership should be private 

Satellite will test thermoelectric panels. 

Telstar to offer transoceanic Tv 

Telstar aids NASA buget 

“Telstar’s Tv programs underline U. S. - 
European cooperation 


SCANNERS 

Eliminating the human observer in air and 
space scouting missions 

New approach to electroluminescent displays 

Photo reader aids pattern recognition study 

Print reader recognizes variety of fonts 

Ultraviolet space telescope will scan the stars. 


SCHMITT CIRCUITS 

Eliminating the first stage of a monostable 
multi vibrator. 

Long staircase generator 

New complementary transistors makes series 
Schmitt circuits practical 

Simple f-m demodulator for audio frequencies 
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SEMICONDUCTORS 
(See also Diodes; Transistors) 
Designing molecular circuits for use in complex 
systems 
Differential amplifier grown in silicon block .. 
Latest design techi ques for linear microcircuits. 
Mobile dopants turn germanium resistors into 
two-way rectifiers 
New family of rectifiers are reversible 
Overcoming tum-on effects in silicon 
controlled rectifiers 
Piezoelectricity and semiconductor effects . 
Progress and pitfalls in microelectronics... 
Semiconductor modulators for modem magnetrons . 
Three ways to measure varactors of the future. . 
Will irradiation really improve transistors? 


SERVOMECHANISMS 
Testing space craft with induction heaters. 


SMITH CHARTS 

Eliminate tial and error in broadband 
impedance matching 

Smith-chart short cut renormalizes feedline 
impedances. 


SPACE ELECTRONICS 
Analysis center begins probe of space tracking RFI ... p20 
Are satellites need to detect secret 

nuclear tests in space? 
Designers see space guidance systems tuming 

into mosaics of optical cells. 
Doubling tracking accuracy with a two-way 

doppler system. 
ECCANE: Aircraft navigation: is doppler 

CFE BOT ook cccsecccnessvvctesscacse +e. pls 
Eliminating the human observer in air and 

‘Space scouting missions 
Gravity-wave generator is being built 
Interferometer is designed for Gemini radar 
Lunar orbit rendezvous decision to spur new 

space contracts Pp. 
Mariner |! instrumentation: what wil! it see on Venus? . p42 
Mariner’s long-range telemetry works on 

phase-shift keying. 
Modern antennas in space communications 
Nasa will spend $194 million for ground 
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Navy prepares for VLF detection of 
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New ionosphere measurement technique: plasma 


New pulse modulation method varies both 
frequency and width 
Paramp that tracked Pioneer IV deep-space probe 
Project Relay communications satellite 
Scientists prepare to study quiet sun... 
Space controls center takes shape .... 
Special antenna for a moon capsule 
Telemetry concept could speed space program. . 
Testing space craft with induction heaters. 
Ultraviolet space telescope wil! scan the 
stars 
Venus in 1962? Mariner to try again 
Wanted: radiation-resistant solar cells .. 
X-ray telescope to probe moon and stars. 


STRIP-LINE-COMPONENTS 
Five new diode circuits for nanosecond 

microwave switching. 
Novel ‘slotted line uses slow-wave technique. ee 
Special antenna for a moon capsule p46 
Steering radar antenna beams with a lossless t-f matrix p50 


SUPERCONDUCTIVITY 
Gas process makes superconducting wire p62 


SWITCHING CIRCUITS 
Faster frequency switching with phase-lock oscillators p54 
Five new diode circuits for nanosecond 
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New transistor regulator handles 500-watt outputs 
Noncutoff circuits improve trigger switching 
Novel circuit damps transients in voice- 
operated transmitters . 
Overcoming tum-on effects in silicon 
controlled rectifiers 
Semiconductor modulators for modem magnetrons 
Simple method for plotting tunnel-diode switching 
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TELEMETRY 

Low-level encoding approach: latest details of 
Titan I! telemetry 

Mariner’s long-range telemetry works on 
phase-shift keying. 

New ionosphere measurement technique: plasma 
frequency probe 

Oceanographers grapple with telemetry problems. 

Special antenna for a moon capsule 

Telemetry concept could speed space program. 

Ultraviolet space telescope will scan the stars 

Versatile diversity combiner handles most 
missile-range signals 


TELEVISION 
(See also Color Television) 

Accuracy is improved in vidicon bandwidth tests 

Design problems of modern television transmitters 

Gallium-arsenide diode sends television by 
infrared beam 

Microscope - Tv helps train assemblers 

New infrared-generating diode transmits 
television over modulated light ray 

Nomographs select Tv standards 


Stop transistor failures in magnetic- 
deflection circuits 

Television audio stereo... 

Tv images of x-ray views 

Teistar to offer transoceanic Tv 

Telstar’s Tv programs underline U. S. - 
European cooperation 

UHF Tv gets set for boom 

Ultraviolet space telescope will scan the stars 


TEST EQUIPMENT 
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Checking circuits at minimum cost 
Checking readiness of missile guidance systems 
Compact new instrument finds undersea 
cable faults 
Constant-current regulator speeds relay testing. 
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Laboratory supply for transistors 
Novel slotted line uses slow-wave technique. . 
Reliability: 1962 
Simple curve tracer displays transistor beta. . . 
Simple test for transistor quality 
Tunnel-diode oscillator delivers R-F and audio. . 
Simple test for transistor quality 
Will interference specs get tougher? 


THERMOELECTRICS 

Pacific Energy Conversion Conference: 
exotic power sources 

Satellite will test thermoelectric panetS 

Thermoelectric chamber stabilizes p-c board 


THIN FILMS 
Electron beams make insulating films... ee 
How will thin-film triodes perform? ..........-...-05+ p29 
Northeast Electronics Research and 
Engineering Meeting Highlights 
Packaging methods for thin films 
Progress and pitfalls in microelectronics 


TIMERS 

Eliminating one-count uncertainty in cycle- 
counting interval timers 

Versatile discriminator measures putse length 


TRANSDUCERS 

Diode makes accurate cryogenic thermometer. 

G ass digital delay lines:new computer component. .... 

Irexpensive monitor reads blood pressure 
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Magnetic pickup generates frequency markers .. 

Microphone calculations for the space age... 

Piezoelectricity and semiconductor effects 

Providing thermocouple compensation at low cost 


TRANSFORMERS 

Broaden transformer frequency response 

New transformers may bring transistor Tv 

Recently derived graphs simplify pulse 
transformer design 


TRANSISTOR CIRCUITS 
Better speech quantizing for pulse-code modulation... . 
Constant- current regulator speeds relay testing 
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counting interval timers 
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How to design transformeriess audio- 
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How to produce variable width pulses ................ 
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automatically 
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Logic blocks offer design flexibility 
Low-level encoding approach: latest details of 
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Modulation techniques cut radar costs...............+ 
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Novel bi-level regulator reduces storage capacitance .. 
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Novel digital signal generator uses magnetic-core 
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One more transistor makes a linear sawtooth... one 

PNP-NPN circuits: new look at a familiar connection .. 

Precise converter takes current analog of digital 


Putting a servo amplifier on a smal! silicon wafer 
Reliability: 1962 
Reliable circuit supplies high peak deflection 
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Single-sideband exciter uses planar silicon transistors. p65 
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Tiny solid-state transmitter may save your life 
Transistor circuits control small d-c motors 
Transistor pair provides constant-<urrent drive 
Transistor systems for precision helicopter fying - 
Transistor? save truck batteries . - 
Two easy ways to stabilize power- transistor 
hi-fi amplifiers 
Two transistors equal one e constant current diode 
Ultraviolet space telescope will scan the stars 
Unique power supply delivers constant voltage 
and current 
Unique tunnel-diode circuit performs odd-and- 
even logic 
Using new device: field-effect transistor oscillators . 
Versatile discriminator measures pulse length 


TRANSISTORS 
Better ways to protect transistors with zener 
diodes and fuses 
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Evaluating integrated-circuit performance 
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TRANSMISSION LINES 
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Smith chart short cut renormalizes feediine impedances 
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Design problems of modern television transmitters 
Novel circuit damps transients in voice- 

operated transmitters . 
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